In this paper we studied the Shareholding Network (SN) embedded in the Italian Stock Market (MIB). We identified the central companies both in the role of transferring information flows and controlling companies. To this end we used betweenness and flow betweenness centrality measures, together with in and out degree. We tested the scale-free property on in and out degree, betweenness and flow betweenness centrality. The effect of external shocks to SN and the different extent on which companies react to them are measured relating asset volatility and betweenness.
Introduction
As it is well known from firm growth theory, companies can substantially reduce their risk by diversifying production (even in presence of important institutional constraints), create scale economies thereby reducing their average costs and coping with the necessary dimensional growth due to the market structure, globalization, etc., increase their market power by implementing strategies aimed at controlling other companies.
For these reasons companies tend to acquire other companies and exercise their shareholding power. Due to the need to survive in a market becoming large and integrated, mergers and control acquisition over companies are phenomena quite common in Europe nowadays (see the recent case Banco Santander-San Paolo) and networks of companies are created by connection through shareholding. Thus it is crucial to investigate the stability of such networks or, in other words, to ascertain how an external shock propagates through the network and which the effect on the market performance of the controlled and controlling companies can be. The Shareholding Network (SN) is the tool we use to analyze the shock transmission effects among companies which are connected by shareholding. We agree with [2] that although understanding the properties of a (national or supernational) system is an important strategic issue in economics, the topological structure of ownership and shareholding networks has not yet been thoroughly studied. Such networks seem sensitive to local bankruptcies and it is recognized that a failure on one or more companies related to each other by ownership ties can have unexpected effects on the market as a whole (see for instance the cases Enron and Parmalat). In the light of these anomalies one can wonder which is the best topological structure of a SN, i.e. whether a network which is well connected can stand disruption better than a network composed of many connected components. We will see, in an application to the Italian Market MIB, that the topology of the network can give indications on the market structure and its components.
Recent research has been carried out to model financial markets as a network. More precisely, in [3] and [4] a financial network is constructed representing the stock market data, which is obtained by calculating cross-correlations of stock price returns based on the opening prices over a certain period of time. Two vertices are connected if the correlation coefficient (for a given time span) exceeds a specified threshold. The structural properties of the market graph over time are also studied to obtain useful information on the dynamics of the stock market. In [7] a correlationbased network is constructed in the same way. A metric distance based on correlations, and structural properties, is introduced through minimum spanning trees at different time horizons, are deduced. In [13] a financial community is defined as a group of stocks selected by common opinion makers. By analyzing a large data base of web opinions, the authors relate connectedness to return correlations and find stocks that are hubs for information flows. Stocks with high centrality scores tend to have longer average covariance with other stocks than those with low scores.
In this paper we adopt a similar approach as in [1, 2], and [23] , and model as a SN the universe of the quoted companies in the Italian Market MIB related to each other by shareholding ties.
In [17] some statistical properties of NYSE, NASDAQ and MIB are analyzed. In [23] the Japanese SN is studied with a special attention to the automotive industry and several properties of the sector are discussed.
Another important issue in SN refers to the detection of dominant subgraphs, i.e. a group (or groups) of companies that control the market through ownership. We believe that exploring topological measures to identify preeminent companies in the network is the right approach and in particular we refer to centrality. In the literature there are many contributions on centrality, both theoretical and empirical (see, for example [5, 6, 10] and [15] ) and the concept is broad enough to allow us to choose which of the centrality measures fits our needs. A formal definition of betweenness
